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PURPOSE: To improve data retention resistance for the 
defect of oxide film and the incidence of radioactive 
rays by comprising a means for trapping carriers only in 
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^fie~date^1nsinatio^ 
diffusion layer of MIS transistor and for performing 
programming for a unit storage cell. 

CONSTITUTION: Electrons flow from the side of a drain 
region 2 to the side of a source region 3 in a channel 
region by applying a bias voltage and channel hot 
electrons generated at a high electric field part near 
the source region 3 is injected into a gate insulation 
film 10. Since the gate insulation film 10 is ONO 
lamination film, a large amount of electrons are trapped 
in silicon nitride film 5 near the source region 3. When 
electrons are trapped in the silicon nitride film 5 near 
the source region 3, the channel region below it cannot 
be inverted easily and current cannot flow smoothly, 
thus increasing the threshold voltage of a cell 
transistor and hence performing programming according 
to whether electrons are trapped or not. 
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[#fFff3fc©*Sffl] 

£ Vifiamff S^-fta *S J5»5!^ t Jfc i^t^— ^ £EB"3* 
*©B#-BJU$fc±EMI S h7>vX^CV-X®^ 
tp©*k:**0 7 ,i £}»9v:7a ; tl\ -hE¥titEB"fc;H;: 

-xiffikB i;s£©BffiSBJliQT*BEBailn«feB 
JEESEPiurt S £ ttioTH U-f £> V — X«B 

7 &m&timm¥ fcttxi/c:/D ^9 at s c t * w« 

«£ftfr5B^R*Bfc«|-r*e:i*»Bi-rsB 
#9 1 S&H: 2 Vi-9 , n*teB«©5FflBBtt**#B«Si 
B. 

tmntm 4 1 v- KBBtt© 4^<.fc ArrBlcsdULa 



y— x«teW»UTV»sBEfcWCffitt©Bffi*aiinrt" 
Krjtrfc^RfcBfcWBT* !=• t &»«fc"9"*«*a4 

>3fc»©*fitB*fe/nc»bTiaiii»ic**-ra^a*3E 

flsR. v-Un^tt IKWB2©5'U3>Bft:IR©3 

b i ©;t*fl»BB*3EfcJurr* d 

s i ;&v> b 8 v>i*n*» i •3v>mzmmv>^FM5£'&¥&fc 

ebbb. 



>B-ffcB.J; D b^f * U T«r h7 y :/M»-3"^t6BK«B 
5M I S h7>i?7^)!U*tE1St^ttT7WttC 

Sian&^t'jwwt, 5 s — ^©B*tfl^Kffc 30 

JrfBM I S h7>^X^OV- XB«tbT®<SKSiLB 
CfcttaBBiEB©^- hBSK*©^;:** U T=& h 

fTsyo^A^Rt, ±ffi^*u-fejP7P-f ««rirr 

S^OStSofcfttCMI S h7>^^SfcV- 

XB^oBJEE&WWrsntteiD, B£©Blfc-e:/a 
«■*-* £ fc*««fcT*:*W«tt¥**tt3BBB. 

s h7>^x^©v-^B«*t*asaE*nfcv— x» 40 

(3— ff©MI S h5>^X^©y— b«B*I#B8 

-« a ttfc- «7 =-p*-£5ifnFfT ee«a nv -rb-ts? ?j e — 

j&t F W >B*«:#*U C © H W >B«*<±EV- 

^Baw±ia«7"-i«»2dafcbTEBsn&Kv hmz 
^snsctcio, BEBfljaBfe/wwoRBic 
BBanxBefcati, ¥&f3«t-t;v typ^7At5 
b. B*?anfc^feiBB-fe;w*sBBanTv»av-^B 

fc<7— FBlcBI£tttt©BE«l$JnU JL'PC:©m&Ja 



#bv>b 2 ©7M«iBBfix^Mrr« c t*w«frr 

Stt:jfcB 1 fr V> L 9 V»r 1 :3©«fcEB©:*»Btt 

Bit, colMWte^+urfcb^sr^TTacfcfciD 

fSM I S h9>^X^«BttJeB^^£:bTBX.»:7 
BBB^B^EBBBCfeViT, ^-^©K*-W^c 
±|3M 1 S h9>5?^^©V— ^B«tbTB<itBB 
»c*ivt«sg953fi^©y- h«BB»f©»k:** U h 
5 y yaii-Ty a ^ 5 At* J= t tf &m Btt 
mmWBBBOEBS&B. 
[B*«12] BB*irUr©h5y^», •7 , -h« 
ffitV-xmffi»Cl«ICS'li©«E : £:fflinU HV-f>S 

Cfc*W«fraB*9ll 1 tcE«©7F*^tt¥«frffi 
tt^B©EB**. 

ftffla-ti-S Zl t J: D EBt 1 -^ ©M*Sf?'5 c t 

mt-raa#si i*&Hti 2v>th*>icEt© i fflW 
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1 1 &n ti3 v*-rn#> i -^owz&McD^w&vsi 
[M#h 1 5 ] taia* ^ u -t;v7 w n— fr©M 

I S h9>3?X^OV— X«fe8^«aH«K*nfcV-X 
St, I^— fT<DM I S I«7>i>7i?oy- MSffi*^® 

^tCJlia^— H^^^b*^ 2 "3COM I S h^^X 

H v-i >mm&j&i u c© h w-f >*«a*±ey 
iy-Ki^cl3i;ffit£©mffi£EPiiiu a^ccomeclB 

#iS«®ttitfi©SBttDa-& 



£ © «fc 5 tzm&V— h 4 1 ©^?©M4> tt, msxv 
i/*-;H«mBE©^Ki»C^^* s O, SBtttx— *©St&* 

tHb©ICB£fcS. 
jo [0 o o 4] Sg2©F4)SfcbT, 2 Jiy- MRS© h 5 

CO 0 0 5] #4©HSttiSi8*feJW©fB*"-C<&S. ~f~ 
tP3H*tiTV>£. ^^'J-irJI/TW?l'-©-J:575:®m 



HB*fc?«*-r-5CltSr4f^fr5>^«l 4*itttl 5 
[0 0 0 1] 

M©^F»^tt¥^^iatSSMSCX^-©ffi{S*i*»cK-r 
[0 0 0 2] 

[^5|£©S^] ft*. mSlttfcfcfciMtfiettJIBa:** 
[0 0 0 3] U*»UJ4*«6. J^bfctftrioC^U-feJU 



[0 00 6] JEC 5 ONMtt. * =E U -fe )VT V<i * 
8fifcbfc«'&fc. <&-5£fc*ofc-fc:JV©¥& 

-) ©*^bT«*&**«**tr5::fca«£fts 

KHW>T-fX*- ^ti?^. C©fe*, +^&## 
[0 0 0 7] J:j£U&mifc^Ufl3©raii£3£JS-r5 

coy- bt&&mWzf8fr& h9y^St«Ctfc±5b 

5, V»t)lJ)?)MNOS OJetal-Nitride-Oxide-Semicond 
— nctor-)-S&-5V»ttMONO"S--CMetalH)xlde-'Ni1ride-Ox— 
i de-Semi conductor ) -fc;l^?&*«fg£*lTV>*. 

Kc^pidi^u-rfe, -e©^BS©sr<ffi^©h7y^ 

50 Nh>^JWmSSi£8SL'T^ , a J 7*5'A-rs. 
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[0 0 0 8] t^5^. ±5£UfcMNOS&SV>H:MO 

x*£12W5©teSi«gl©<£Ti:3X hTs/^SSfl/ 

[0 0 0 9] ±|BSJ?h7>v ? 7.^CDRgSt, HlCtt2 

ny— Mi£cDizji/v©flu©mBTfe«*ffi$*Pi& 10 

\Zj&&~? S#fe* ? IBEE Electron Device Lett. , vol. EDL 
-8, no. 3. pp. 93-95, March 1987, T.Y.Chan et al."ATrue 
Single-Transistor Oxide-Nitride-Oxide EEPROM Devi 

ce" izffiTK-znxvz- z.<DjcM\z&m-$n*L&wz 

[ .o_oa„o.]_ufeJx.a^.^jp.J;.^^Rz^jtel. 
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SStStiSt© Alt KSfT * : r—5>mm 1 &.* I*9±T* *5f^| 
&S. *fc. 2:©SHI§©«!l©lttHL. «j8©«HHIdfctf 

[0 0 13] C©3B?)i©SSfcte©BW»» &#-ftib«Sit 
S£Sftt5itfc$5. C ©5£H3©BiJ© l«tt. 

«»c«*T*aii*«>niii*iare«*5S» 

[0 0 14] coftHoXIcaicDBtttt. ^'J-feA* 

9v AX K— ? ^ffiTcSit^ £ i& «B8cT?€f 

-5. 
[0 0 15] 

[gR|g£#&f-*fc«>©#g:] M&91 1 ICEttfcCO 



sa^x*— ytiaa-ctrJEcv*. z.(D$tt\zmwzn 
jtawrni* in* >mm®<D>f- hmmmwzm?* 

c:E©ttittmttfea»ffiiiq3ns?fc», m^^h^ 

5*1*5. £©XRCJ:«£1 0ms %>©:7*D^AB# 
[0 0 11] 

— «©W«Alc»bTU3W»aiCH3EoT*6r, fit? 
S&h5>5>X^a»&Sfcfctj;fct>, ^O^^AXtT- 

[0 0 12] C©»ffltt±fi©±3!WMIfc«*Tfc3 



7>^t. 5 s — ^©ttfMHb»fc±lEMI S K9> 
v>X j-oy-XUKti UT® < ft&JB fcfc tt -5 ^Si5i5^ 
50 ©±By-Mfi««+©*K:4 l -yU7*h9s»^'a*. 

[0 0 16] Uf37'D^7AfiH y-h«StV/ — 

u c:©iBUEBJin*a^6y— hmv&y— 

t zmnzmmm t> iraxuT^D y 5 a-t a c t 
40 [0 0 1 7] wibmi s v-7>e?x^©y— hssty 

[0 0 18] 11^4 CBBIt lsfcC©RH©;F*P 

%tt¥«#:?3«Sia«, y-MMWt©*a:<t*>-» 

iSKSffiA. C©«akRfc**y7*h9y^r*Ci 

*f2«-raM I S h7>^Xt5'5l*mtelB(S-fe;Vi:bT5' 
50 KttfcSKWt^tUWHt. ^©^* 
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<ffi«Bfc*5tt*«S5ffi£©y- hiMWIfoiMc** [0 0 24] WfB^v'JTOh^y^tt, V-Ytmt 

co o 1 9] fiMB^'u-feAT'Wtt. ffcoMi s t-rs. 

h5>^7.^©y-^«^*as^nfcv-xija jo [o o 2 5] ttriB*(tE»t;w&7W«fci2eur^ 

i. ^-fr©MI S h ©Y-h^!I#*II& t'Jt^HS^U *t*ofe¥ffi©*&tB«-fe 

AJPH>g«S**L'. C©H W>*«9»±BV- [0 0 2 6] ffffB^U -fe;KT Wtt.- W-fr©M I S 

V— X«lcBijllUTV>*«JEirai;*tteD«ESBBilrt" Si^SnTiSSn, ^fB^-feJVlc^n^^AfS 

M^^X J^^ ^M^^^MtU^M^ 1&^jW^i^$.»iXV>.S^.b^tt^> h» 

[0021] weim. * 2 ©5/ u a ©5^*iw&ic*»r*cfc*««i*-*. 

^<tt»5nmTS5J:i:^Sitt5. [0 0 2 7] 

tfif&&M I S h9>^X*fc£ttSV-X®l£©3fi&© [fP«l ±B2©±5^:^My:fc^fc«fctl«, Y- h 

[0 0 2 2] ||flfH=&MI S h^^JWfc*!** HW XW->Jfc-;VKmmS^'ft3it-5^Sd^Cl£:i:T7 f -^ 

[0023] 1 1 \ztamvtzz.o>?&yi\z& o 7**ftmsns7£^T?^s©T?, x nam 

- — -S^»5^*-W^«»«©BttDmi^-y^«e«« ©^l&tt/JsSV^-^T-^Kro^RI^KMSS©^- - 

7yyb^rvi*fii§as€r«i^. cofflgiwt'jj* [o o 2 8] y-^ffiKnjii83iT?&*©^«w£ 

AMCjSCTx-^S^-r^MI S h7>y^?S»ti: Y— F3£$S** 1 J!&j£~T?&£©T?, ,2JS«ifi 
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©ffig**jS#fc:V>. 
[0 0 2 9] ^-^©^-tBLI^fcy-X^ctUX® 

jE^jDsnxfe^d^ h 9 y ^nxifctusns c 

:/£ 1*5 tiNfrcm?© h5y :/XX 
£*#<^b£l3:S£2:;!><X#S. i:^X, HM>* 

£ a A L, T y a if 9 A £fr 5 © it bxy* n ^ 9 A X K 

fWBE*©**- FJgj&BI©* fc h 5 5/ ^tSOT, #® 
^-fc^© F W >mmzx h I'Xtftjtofro XfcgJgttfc: 

[0 0 3 0] *&&7WfX, ft&V>&£$.-o1ZM&.1! 

V-Xi®©m&£ffi5tl,Tri>hn— jvr^©-r, y— 
h «« t v -x®t§Biimcffiv>mffi£Hiin] ux h 5 * 
nTVifcm#s5i#sv^T^-^^*-r^is. sirs 
n&y— x^£jg^*ftx^3;*^Uir;v©7*— ^©^ a? 

* * u -t^fctt— torapfr* e. &v>©x, *§3ctV x 

[0 0 3 1] ^T, r©MS, ^U7Sh7"^ 



HftKNlO&li. ONO©3Jf8tjt©8Ufl8l, TJfcfo 
>g£fc|g| 4 , ->'J3 5 TkTfis »J 3 >K 

-fb^6S:fflViTViS. -hSB&f'J 3>SHbBl4, 6 ©Bl 

-> 0 n >^b)8 5 © JiTfc 5 nmSUiCDRJPoRftKftt 

[0 0 3 4] Bii»z^rJ;5t, *&IB1i-fe./w©#g- 
l:6V, FW>««2fcov (gift) ^FpanTs. 

b» ^utttV-X, HW>S«2, 3©fl3fg©KSiJ 
14. ^*tlJLB#©I!i^&Sip»CUT^L.T^S. JbfB 

A'-f 7x^jE©^inH'«t 5 , v&fif* * H 

W >6g^2^&V— X^3ffi3'siiSn, V— XftJsfc 

SMI 0W:ONOS[@|£Xi&S©X> *ftD<DSa>*?- 
fl*-> 'J 3 >^{blK 5>fl:h7-7 ^SM5. V-X^« 3 

©2r»© -> U n >&{tm 5 ^ tcm^ h7yys ns 

t, d©T©^V^;l/®^SiEU-r6.<ft:D, 

snc< <te£. r.©i^^. -fe;wh5>^x5'©xi/^ 



§17 7y>aEEP R OM#*I1l [S bXV* SS* ©H3S 

#ttv» t v> 3 ma*. 2 my- hmm<ot<ztb\zmmt>m 

*ffc^£t5f^ X^-^©^SS^n^5AXt!- 
H 34 S « © tttg © ®T £ # 5 C £ 35: < igifeX § 

[0 0 3 2] 

SAT. ^©^©-^SWK-3V»TH®S# 

jsLTiftirr*. iai^viLii3tt-€-n-?n, j:©%^ 
©^ 1 <Dmmm\z&ttm&& ! £mti3&9mB\z*v}z 

-H. S2B^*.aL-^-h\ Z5LatE3»?gS^:-HS 

-^Tr-^ti^afigic^UT^s". 

[0 0 3 3] *ffifB«-tJH4. ^-HSi&IBItL.TON 
O (Oxide-Nitride-Oxifle ) StJiK^^SnfeN^Y 
*)VM<DMIS (MOS) h9>^X^*^?i?), ^© 

±5i:tfj5sntn5. pm^mfc&mv&wmwz. 

NSi© H V"f >®«c 2 B:tf7-XS*£ 3 diBiRiUT^ 

±iai*w>. v-x®^2, 3H©?-v^;k 
M±i:uy- hifii^m 1 o tftsufztu c©y- 
Mi o±Ky-h®E7a!|s:w-s,*T.TU3. ±iay- 50 



v-x«s^ 3 ifig©^ u 3 5 *¥\zmm i/T^ s 

t . y ^ *;V^^©^B^ 6 5 * tS? d^^A 

sn. xi^->*- ;>Hm)E©±#*^c:s. l-^o-fejp 

h7>-^X^!£ffiViT, 5 i -^S:fB«5-&5«^©S-& 
Kite. ri©^-t?*Ffl/li»^V^ ^&©-irJ>h5>v ; 
X^&TW iKfcffifiU. l*<oy-Ym\z&&(D±:JV 
>z?7>9<0>f— h1fi&%i-2nT^Z>ffim(Di3&\Z 

\t, m— ©y-HaitSi^snfc±T®-fe;n-7>i?x 
*tt?#3&:Vi. ? ^^ji^^©^w±©^-ffcm5 if 

HSEAJft t7i^> TLS 5 £ V> 5 5a^*©raS7)*% 
tot, «rabfcy-xm«3fc6 

izu:~9^mws\zo'v^mmT^WT\zmwv^ 
- hmm 7 6 v^enioLx-fex h®e©^ 

[0 0 3 6] ^*.ffiU©S^lctt, 02^-r<}:5lcy 
-Mffi7t3V, y-XS^3IC0V mt&) . HV- 

-f>m^2t2v©mTxmjBEswsn-r-5„ y-xs 
« 3 ©3E^© -> u n >&{tm 5 * \zm?w h7yysn 
xvisi:, J e©T©^v*;pffi®*ssteu^<^5fcft 

®iiiidi»infe<ft5 <> y-x««3 3E#©^fc|g* 5^ 
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©m?© h7j/ F W >«BiE»©SHfcK!f» K« 
T£ F5*:7£i±£^©:#ttfcttLT^ffibl$©m 

[0 0 3 7] 3M£l31g-fe;i/,!:LT«KMI S 

^X^tt. 2Hy-F*?irm&<, ¥$Sfel^y- 

a um«t«, Go^sy- hms.^ 3 v*ig©&v>mEE-T? 

[0 0 3 8] lESfcRgbTW:. W3\zmT£o\~y-b 

-> U ^ >g-fb!8l 5 F 7 y K>^StlTV»fc« : F*«y 
-7S«3t:$it5. £©i£. — ffT»«««sv~xfli 
*£3 t&fol tOffi^acOJS^-C^Lfc*^^- 
HS6&BS1 0*fc}£A$n. AflaHS^teh^-yK^y 
3ftTV>fc«^£*m-*f£fflfcfl&€r. ?8£Xtf-F© 

V—X«* 3 ©32«£©^-fblgl 5 CD-® ICRS L 

T^sfcj&, y-hms7ic3iarr?,i8E&ovic-rn 



12 



Vt. W3LDD (Light ly-Doped-Drain ) *tjgfcb 
TV>*„ C©8fjt&8UHbT^S. ^nti^T. ft* 

JSKlM**©-?. FW>«jBE£iiF< L,TK*»L.^«iSt 

[0 0 4 1] fcfe, BI4Tftt, p-^-Jry hltLDD 

10 f^TSS. ±K01^:ViU04fc^bfc¥&f3« 

[0042] la 5 2*o7— F^t, ■fntsin 

fOTT<&5. 0 5t*HT, S lfctfe^-l 

fcv-m wi, W2»v- xs&s i(Dmm\zmm^ 
nfcy-Figre. ^^©i^ro^— Ftfa^snTV* 

23 5. Bl, B 2 tttT"/ h£iT\ PD-g-ofcy-miCgS 
tt*nTV»* 2 jH©-k;KO F W >fc**T£ttTV»*. 
S 2tt-fei7^-2lC^bfcV— X&T, 1 

ISftEUTHS. ir^^— lCDir^MClrS-^a^^ff-p 



[0 0 3 9] @4!t ±S#fi[f3«-fe:JKDffi©«^* 
^LTV>£. C©@4l:StMISh7>i'X^t V 
-X 3 <SS\Z p - y Y m =£f2fr S £ 1 *> F W 

^mfc-f* £ <k fc«fc 9 y'n AX If- F £«fc D itjj&fb 

mx-rzt, m->\z7utf7&x\f-}t\ssi?.<i3:%tjt. 
n^mh'p\z^my- h4>fctt^axsns< art). 

3tp FJi£s*ALT:i3< i, as»fcy-x 

ZL(D*y F*-JV©-|Htta, ±^bfcj;5 tc*6 

gagi otifc&A^ru ^U3>^b«5fch7s/^ 
nTv>fcm^£*?trrs$£%&s©T\ ts^xtf— f 

[0040] 04 0-fejwsit-rra, m&tmsom 
coy 7 h?< hcoraa^ievts&fct. n- sj©^^ 50 



•tji/fc«^P^7Asn^^. «7-Hi»wi fcgsffisn 
fcteco-k;ncovixtttfy hSlB l^tDtfy MIb 
2. »-fiiHk*fe»y— xtts 1 iWDSft, feb<tt 

-?zz\t\z£r), y-x, h w >raomffi^ss€rii 

^— 2 tcg^^nrc-tjv© H w 6 v^epin^n 
®«©2sy-h«jg©-fe;PT?tt, c©«f»cH^-< 
>r^x^-^ita5A5, j:©S!^©-fe;i/-ciim 
flsy- x^«3 ©ia^©*.fc^«(*nTVis©T?p B iM 

"7— 1 . W2£08*tf- 9 V4:-r«£ltT?y-X 

5. y— x^s i ts 2«^st$nTV5S©T, y-x 
Ms 2 ics^nxvis-fe;wc«ti$te*i^x hp-x«— 

[0 0 4 3] tfyhtBl, B2lt 

§&s>jw^©sa«is i , s 2 iiS2 mscD&mmmmz: 

[0 0 4 4] ±fBiysw-e«, Ng^^l^OM 
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7>^x^©^X b«&BdR©*i§*»«, V- 

tttUTONOfWMt*iWiUfc«J, ft?£fcra*-;i> 
7bT#j$^n«te©*6ga!i©¥»iR*»#jf 

[0 0 4 5] 



cis®©fg*^SjBj] 

[13 1 ] EL©5§f!©fS 1 ©Sa6WKl«53FtP5Bffi¥»fl: 
[0 2] C®X«®ttlOD,tdM£ffiS?»^¥«# 

[0 4] £©3BEH©SB2©^Mfc«**f¥3Bft¥«fl: 

fc*©»rM0. 
[0 5] Blfe^UH4l^b&J|M!ia8«-tA'*yw 
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